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Abstract of JP 2002331574 (A) 

PROBLEM TO BE SOLVED: To provide an optical film excellent in handling properties, accuracy of 
thickness and optical characteristics. SOLUTION: The film constituted of a resin composition for the 
film containing an amorphous thermoplastic resin is subjected to longitudinal uniaxial orientation by 
rolls, and on the occasion, a width reduction index is controlled to be 0.4 or less. The resin 
composition for the film contains preferably a thermoplastic resin having a substituent or non- 
substituent imide group in a side chain (A) and a thermoplastic resin having a substituent or non- 
substituent phenyl group and a nitrile group in the side chain. The film thus obtained shows an 
excellent performance as the optical film and is useful particularly as a polarizer protecting film. 
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[Claims ] 

[Claim 1] A method for producing a stretched film for 
optical use from a film-forming resin composition 
containing a noncrystalline thermoplastic resin , which 
comprises the step of monoaxially stretching a non- 
stretched film in the machine direction, wherein a width 
reduction index a of 0 . 4 or less is maintained during said 
stretching step, the width reduction a being defined by the 
following expression based on a film width W 0 that the film 
has before said monoaxial stretching in the machine 
direction, a film width W that the film has after the 
monoaxial stretching in the machine direction and a 

monoaxial stretching ratio O in the machine direction. 
[Expression 1] 



[Claim 2] The method of claim 1, wherein said stretching 
step is practiced in a stretching section that is 10 mm or 
more but 150 mm or less long. 

[Claim 3] The method of claim 1 or 2 , wherein said film- 
forming resin composition contains (A) a thermoplastic 
resin having a substituted or non- substituted imide group 
on a side chain and (B) a thermoplastic resin having a 
substituted or non-substituted phenyl group and a nitrile 
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group on a side chain. 

[Claim 4] The method of claim 3, wherein said thermoplastic 
resin (A) has a recurring unit of the formula (1) and a 
recurring unit of the formula ( 2 ) , the content of the 
recurring unit of the formula (1) being 30 to 80 mol% based 
on the total of recurring units of said thermoplastic resin 
(A) , the content of the recurring unit of the formula (2) 
being 70 to 20 mol% based on the total of recurring units 
of said thermoplastic resin (A) , 

said thermoplastic resin (B) has a recurring unit 
of the formula ( 3 ) and a recurring unit of the formula ( 4 ) , 
the content of the recurring unit of the formula (3) being 
20 to 50 % by weight, the content of the recurring unit of 
the formula (4) being 50 to 80 % by weight, both being 
based on the total of recurring units of said thermoplastic 
resin (B) , 

the content of said thermoplastic resin (A) is 50 
to 80 % by weight, and the content of said thermoplastic 
resin (B) is 20 to 50 % by weight, both being based on the 
total of amounts of said thermoplastic resin (A) and said 
thermoplastic resin (B) in said resin composition, 
[Formula 1] 
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(1) R formula (2) 

(In the formula (1), each of R 1 , R 2 and R 3 is 
independently hydrogen or an alkyl group having 1 to 8 
carbon atoms ) , 

(In the formula (2), R is hydrogen, an alkyl group 
having 1 to 18 carbon atoms or a cycloalkyl group having 3 
to 12 carbon atoms), 
[Formula 2] 
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CH— — 

R 8 formula (4) 

(In the formula (3), each of R 4 and R 5 is 
independently hydrogen or an alkyl group having 1 to 8 
carbon atoms ) , 

( In the formula ( 4 ) , each of R 6 and R 7 is 
independently hydrogen or an alkyl group having 1 to 8 
carbon atoms, and R 8 is hydrogen, an alkyl group having 1 
to 8 carbon atoms, a halogen, a hydroxyl group, an alkoxy 
group or a nitro group) . 

[Claim 5] An optical film produced by the method recited in 
any one of claims 1 to 4 . 




formula (3) 



[Claim 6] The film of claim 5, wherein the optical film 
produced is a polarizer protective film. 

[Claim 7] The film of claim 1, wherein the optical film 
produced is a polarizer protective film. 
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[0 0 5 5] !^pjffl'(4*fi^ft: (A) ft. 1 X 1 0 7 ^ 

b< ri, 5xi 0 5 KT-efe5 o 

[0 0 5 6] £ fe^ (A) tt, ^"7 

oo°CK_h, Sbtejgp*b<tti 3 o"C£Ui"C*>5J:5 
fcWfftttSrS*-*- r t *sff * bv\ 

[0 0 5 7] BU«>»*LV\ 
««l-r 5: K»*r*+-5lft^riBtt«HBAi: IT, ^Vw^/v 
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■< % K^«Mgtt, 1 5 3 9 0 4%-&m$\C&, 

^ ^* fcwt* 9 9 v ^m* °?A>mmwtL t *m-r 

; 5 0 

| [0 0 5 8] TIE-jRS: (2 0) -^«Six5«fc»J 31 

[ 0 0 5 9 J 
[ft 8] 




10 



K a (2 0) 

[00 6 0] (i^d^T, R 40 ?yi, 
t?*> 9 > R 5 0 tt*^i£fctt^*ifc: 1 ~ 8 07/t*/H, 
^ n T^/P** fcttT!) -sum*^-i- 0 R ttilulEit 

(2) iF^ITC'fcS, ) 20 
\km9Xs9n~{ 5: K^ttfJig4iic«^(cjS:C^3 ©ii 

5*ft<D0lli: LTtt, y^jVT? V w— N&ifcOT^ U /V 
Ift^f l/y, tfctta-^f;v 

fctt^^y n=hy/p^=Mi^^»^ 

tt, -^W 5 K> N — .^^vWWS R, N-^^— 

Sfc, rtbbcD^3(©^Sft:«:, fA-P/u^f 5 K 
f*»JBi: £ftTfcftv\, Sfc, ^/u*/W$ 30 

[00 6 1] LVW 5 KSo-^fitt, -f 5 K£Sr 

tt\ *H#ffF4 2 4 6 3 7 4*fc£fc:HMj*$;h,T^.5. 
[0 0 6 2] *lMlCffl^f,n5tU7>fy-vW $ 

t^rtms, «*Hr#HsP5-5 9 1 9 3-§-<& 

k #«¥5-1 9 5 80 1f&« 4 «H»¥6- 1 3 6 40 

0 5 8 wBsmsxxmmw- 9-328523 -g-^cne 

tt\ ti/7^yivW5 K<f t SrittSSAate $ * 
fc!K *Ol^Kftfr^^77 h*fi-g-L-fc 

[0 0 6 3] (l»BlSltt«ffl| (B) ) *&W\zm^b*l 

&m*mmtm (b) wfcsfcrwMm^^/i^t 
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wT, MnTffittttjg (B) £>£«tt, ffiSW^ffittW 

45±iTJ*)oTt±V> 0 #;§:L<tt, &*«o**»f>fc 
S±*-C*>5„ 0!lx.tt\ «Ybic**fcH:-t©ll*#:t?ab 

e>H5±ii-eab9»5 0 JWiftfctt0iix.fi, 

-Y ^£fctttf?y t^/UT*fe§ 0 

[0064] sfc, 3:mt±m&m.-£riz£<9&htiz>3im 
t**ottiv^ 01ix.fi, ^^x^-g-, 75 Kife-a-* 

[0 0 6 5] L< tt, 3£«tt, |Kllf=A^y -r- 

£B-£-£*r#b;f%5^y ir=/Hr*-e*>5. 

[0 0 6 6] f&Wffltt*fIg (B) 
jfe^BTI|-e*>-5„ 0Hx.fi, litL<ll»7i=;v 

L<tt#«fc©7 3 ^/ua£$ r i*AL-C<|>J:V\ 0iJx.fi, 

W77 H$*TtJ;V\ 

[0 0 6 7] 7^.=/W£^g^S-e«»^ttTVN§# 
£\ S^«fc*i:LTtt, 7i=^Sw**Srfi!feL# 

jyfcftdttiS&Stt, fcifcii, T/i^/i-S&i'-e&So 
[0 0 6 8] MtRTfttettift (B) fc= f> y /wKSr*A-f 

0dx.fi, = h y/v-XSr^ri-^^yT— «rm-§-i-«ri:fc 
«t ij , = j, y /uS«:*i-SiRprSfitt»IB*#-c t ± v\ 
Sfc0Hx.fi, Srfi-g-LT^Sr^Lfc 
«x ffl!l«fc=hy/i,aSr*AUTtJ;v\ 0tJx.fi, =h 
y;vMft5^«rllil^77 h^ftti^. 
*»Wfcfflv^btL5«lRnBtt«H« (B) tt, »JL< 

tt, ^Fisfp^ h y/wk^*^5i3>^ix5«ftt) mvmti 

•JSKLHtfi: irSr^tf**^ (-76 

tb<H:=5E£il±©#5c**^-fr) T'fe^ 0 
[0 0 6 9] ^nJMtt*fi^#: (B) tt, ?F«afn= h y 

-g-H-^, ^-srSSH4«fJig (b) ©7 0tt%K±fj!)5r 
S ?j L < tt 9 0 If%ffe "9 , L < tt 9 

5fi*%K±t?fe5 0 iooit%ttrti 

[0070] (=. h y /Hk&m ±IE©»* 
ffc (B) ^^i-5^F«gfP= h V Mk&WKDm-ti UV^0!| 
S:*»f5ts 7^!)n = bi)/^^^yB^MJ;K Z ) 
<t 5*o-fi^F<SfP= h y^, 7vn-HJ;U©J;5 
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[0 0 7 1] (*^i^*f&d*) ±EO«F*UV^#» 
(B) Lttt, 



R5 

i 

"tCH-C 
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[0 0 7 2] #SL^3fcfc*Br?H:. JR"5rSBtt»ffi 
(B) ft. sC (3) ^*HSlt951bi|Mft*J:Wt 
(4) 7f***t5llk03gUJ|MftSr*i-S. 
[0 0 7 3] 

Kb 91 



CN 



5C (3) 



[0 0 7 4] (S (3) KjSV^ R 4 & £tJ?R 5 * 

(* (4) fc*3i/vr, R 6 *5J:VR T tt, -t^L-WittS 
t-s ***fctt^**l~8^>T/^/w*Sr*L, R 8 
fit. TkSf, ^1-8©7M^S, yxn^^S, * 

^*©«**tt, #*L<tt 1—4 

<tt, l-2 0T*fc<9. .fc3#*lXtt, l-8tfc 
0. Sfelc#4U<B: N 1—4 ) 
ffcTOttflMB (B) *©IM»OigbJWfcfrSJpi:LT, 
— JRA (3) 0«k9iSU¥ffitt. ff*L<tt, 10-7 
011%T*9, iD»*L<tt20-60It%t* 
19. S&^jf*b<f42 0-5 0lf%-efe5 o vvs-t 
5ff4L<«2 0-4 0tt%T^5o 4*5Sfe#*L 
<te, 2 0-3 0li%t*5 e #fc»T»Sl<tt2 
0-2 9lf%T^5o *fc#SL<tt, 2 0-2 81 

[0 0 7 5] f^pIi!tt«Jig (B) *0«»9 5SL^ffiSr 
S?itt, 5t (4) ^KkOigbJWSfctt, #*L<tt, 
3 0-7 0li%-e*)9, i9ff*L<f440-80l 

*%-?*> S&tffSL<»5 0-8 0it%-efc 

5 0 Wfcjff 4 L < 6 0 - 8 0 It%T* 5 0 *t>»* 
L<tt, 7 0-8 0li%t*5, 
[0 0 7 6] loO»4LV^J6IB«"t?fi, * (3) © 
mOiKUJIMftiSC; (4) <&*5iKUWttfcOftr41 0 0 

[0077] (fK3<£«l9S L^fi) #*^tt*Sl=H£ 
(B) te N ±1E~ hV/vm&t^U^^SX^c, 

f/^r^ y ix— h^cor^ y /wr 
#«ri«*ytH:2«EJUi«r#»^S*sri:lcJ:5, » 



20 



30 



40 




50 



xC (4) 

[0 0 7 8] *3©jHkOSSb*ffiSrfflv^i§^, ^3 co 
HkOSL^ffitt:, (B) c7>SS£g*P 

tlt> ff*l<tt3 0li%am^ «fc«9#£b 
<tt2 0li%KT-e*>8, ^WKL<«15if 
%«TT**> <9 . «rfc»* U < 1 0 fi*%J£XTT*& 5 0 
*3(^«k5SL*te^t-r5*fr^W:, _hfS5£ (3) 
•catSixSllDiKbJIMti:* (4) ~c*^tL5^D^L 
HMSfc t ©ttlB**»fc# b ft t < v \ 

[0 0 7 9] m3(7)#9^UWi^fflV>^m^ 
^3CO^«9^LW4(^ f^"5Iiltt*fi^ (B) 
£rfi*£:LT. fffL<}j:lit%K±tfc!), 

*u<r4 2«*%»±-e*>5, Sbt»tL<Ht3ii 

3^f9MbW^^>^-r^5^^fi, m^^i 

[0 0 8 0] fc*s, IB3©^fc9igb^ffiSr^v^aii^"c? 
fcoTfc, it (3) o*D3gt*ffiia (4) CO^DS 

[oo8i] (^pjMttisfjig (b) m^m 
(B) ^ft^^*#:^ii:«*a^^^:^ 

[0 0 8 2] WCffSUV^-^tfefta-M^tt, ^f&fP 
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[0083] *mnKm^fr%m^M'\$i=&m&fc 
(b) k:*5vvc\ m^m&mm*<D7FmQ~hv^m 

< N ^^lx^JHkt)5Sb*ffi:^**tt. 40-801 

ff$L<ll tf^2 0-5 0ll%t^ 
9, tf^5 0-8 0li%tfc^ iWJ4L<(t 
iu#^2 0-4 OfiS%T*&^ tf^6 0-8 0lt 
%T*&5 0 «rfcl, ffj#^ 2 0-3 Ofifi%T\ ^#^7 10 
0-8 Olf%^)i^«IM?StV*f ^^l^c ^ 

X Steffi***** < ft 9 < , *fcJft^raH4»IB 
(A) i:©S»tt#gt<ft9, *¥*m#fc:/B^&» 

[0 0 8 4] iftpTM14**^{* (B) tt, 1X10 3 K 

l< ixi o 4 £Lh-cfcs 0 

[0 0 8 5] m^M'\t^m^ (B) ft, 1 X 1 0 7 & 20 

u< tt. 5xi o 5 B*T~e&5 0 

[0086] m^mtmm (a) t (b) tott) * 

(A) tJ»Rrffltt#flB (B) fc<0tt*tt. JRpTMttWffi 
(A) 10-9 0li%lC»tt> §&^MttOTB (B) 

i 0-9 o**%o»-&T?E^-r«r. fcsas»*LV\ ft 
^IffittOTg (A) 4 0-8 5ii%l:»lT, ftWffltt 

WIS (B) 15 — 60 ft*%tf>t!l^-T?K^-r 5 ridU 

rn^m^mm (a) 5o-8oti%(^ 30 
lt> mzin&mm (b) 2o-5oit%^ii^E 

^t5ri^^bW^L<, S»RraH4»ffi (A) 6 5 
-7 5«S%lC^UT, ft^Mtt»ffi (B) 2 5-3 5 
bv\, 

[0 0 8 7] fti^MteWJB (B) a*ffSl^fcHS:*Mx 

wis (b) <Dm&*&&-r&z>k. 4 fr*<o 

[0088] mmss (a) &£zp (b) sr±iE«^-cia 40 

[0 0 8 9] »*LV^J£«#tCjoV^, ftnJ3JM4»ffi 
(A) tfRRiattWiB (B) t(D»fil0 0li%t*) 
5 0 

[0 0 9 0] * L^»^Jfcttft^tt»BB (A) 

&£Tm*I1tt&mto (B) o«W:«#t5o -JRttfc 

ffi/si-sf&wstwg (b) jsiw (a) fc-gfsn 
s^ocL^s^/vftPKm-sift-sraittwiB (a) «± 50 
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U* (B) lc^*Jx5>T 5 KK^e/HRl <^Jt (i/PJfc) 
#0. 7£JLb-C*>5w i#jf*K, 0. 9£JLLtfS«£9 

2. 9^T^fc5^<^W*L< , 2. 6HTt*)5: 
£as±9#*L.<* 2. 4£JLTa s *fe«-ff*UV\ lo 
C0^JfeM«T*^, I/PJtSrl. 3-2. Ott^-t 
tf*ff*L<. 1/PJfcSrl. 5-1. 9 ii" 

[0 0 9 1] N-^fvi^ W ^ Kir-f y^^co^H 
«^#&ft^StfcttflB (A) ^ItS^U 7^^ 

b y ^i^f ^y©#i*»ft*^riiitt«ii (b) 

T»«bfc»^(OjR«r»tt»flB (A) : Wft *TIH4Mb 
(B) (D**lfcH:5 0:5 0-8 0:2 0»SK> 

65:35-75:2 5 # ± 0 #* LV\ ftnTiMfel»flB 
(B) cfKDT^ !J MJ;v^ili2 0-3 011 

%*S#*U<, 2 5-2 9li%^j; 9#*LV\, fftRT 

ffitfeWBB (B) tfKD^^V^^(D»^8 0-7 01 
b<, 7 5-7 1Ii%4S±5#4U\ 
[0 0 9 2] ±3ftUfcJ:5ft»*UV^IWfc«llCWl't- 

te, 7 j ;VJ*<D^mj5fa<OftL i ®W£ 1 OnmHT(-W 
tSri:^t^, ^b^0*LV>HJS^"e{^ 6nm 

*#[fto4fc*IJte»5 0 n mKTlcffM-r 3 - £ ^T*# , 
J:9^*LV>Hi£«|«|T^ 2 0nm™«t^ 
k3»-e#6. Wfcff*UV^II16»aiT?B, lOnml^T 

^10nm^T> d*o^>f /Wix(0»^*fR]Offiffi^S 5 

[0093] *fc±asb*:#*bv^iiarfi«rai««*i+n 

$tt#, J:9#*bV^SOklWI"CH:. l%HT(cffl»^ 
tL»^o Wfc#*UV>H*lft«-Cfi:. 0. 5%K7fc« 

[0 0 9 4] (|iA«<DS3fi) 4cSin(^V^S«IB«A 

•t#5*ftiUt», ^Stt«Jii (A) iffcT-TIBtt 
WSB (B) Sr^bX^^/^^«(-SAU#5^ 

[0 0 9 5] ^!f^tf, ^«SWJ!t (A) tSftRTMttW 
m (B) *r*fcja«+5r. fcfcJ;5»]««aMfcfc»S* 
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[0 0 9 6] ^tlb(Dffim&J&m-±, M^CT, 

(A) *5itfl»WlBtt«HB (B) K^<D«fJBSr, r^3 
<£>»JIBj tt^5o 

[0 0 9 7] 7>r/^^^W«H4«r[Ri±*^Sfc«)i- 
jPfiT L T lH4M±d*!l * toft 5 fc 0 x fe 5 v ^ 

SL<tt, 2 Ol*%«TT*feS e J:^ 

[0098] fRprattwiB (a) (D-r ^ v^mtm^^ 
Wr&, Mrfc&rt^n, mwsmsss (a) co^ 5: 20 

h57-f;^tt«<lt<ftS«l!Rlfc*)5fc^ '>SO*F 

[0 0 9 9] ±|B* 3 <E>»flB ±B» FTfflttttfflB 

(A) *5±tMB) K*G>*MBSr^5. *! 3 co»«iH:!ft 30 
Rrffitt#JB-efco X J: < , Mft'WTfcot fc «fc 

WBBJafifcW^J-ttfflSixSWBB^W-. 
tot. JRRTaittWIB (A) ^0 (B) ftbl)tfc»30 
WflB^fHt^ 5 3 0li%KTtffc5-i#fft 

il<ttlOIi%BTt?t>5, Sfcs feffl£ft£#flB 

5 l it%«±"efe§ r £ L< , 40 

3il%^±t&^ 0 

[oioo] m3<nffim&&-r€z>m&\zte, jft«rssM* 

mm (A) 38 J: 1/ (B) ©tt»39S*»fc*fi**tfc< 

v\ MRUeHtffli (A) (B) 

[oioi] &3b\ m 3 <z)«flB£ffl^s»^fc<?T 
S»praM**HIB (A) ifftFrattWIB (B) £<DlE-& 50 
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[0 10 2] (7>f7-) Ml^Ct, *»W07>f 
ttt^ 7>f;UA|CffiV>?)jl5ffi*^^ttt^7^7 ta - 

j3±rJWt^/V3 = ^Aftif<o^«lMk4W» 

7yXS«IE T^y/w^OTB. jaitfJHB^^^^* 

[0 10 3] 7^7Ht 7-Y^A^3fe^#ttSr*U< 
»fctofcv*«n^*toS*ta. »*u<tt, »JB»fiMfe 
oii%KT-e*>5. 

[0104] (*^*»J|Xffl) ^AKltt, 
2- (2H-^/M)7^v-2-^f/V) -p 

/p~4, 6 -v?- t -7 > f/v7x;-/v$^yy N h y 

TV— /V*#W»»IK»J, 2- (4, 

1, 3, 5 - h y 7^- 2 -5- [ ^rv- 

i^hXJ\^*9 ^-<yyVf(7)-<y/7x/y^ 

[0 10 5] *5l^cD^^/W^[C^ N iKUfclSC 

a o *flcWfett. WLfts 2, 

^/V- 3, 5 t -y^W-4-t: Kn^^y/ 

3^— h^o^V^— h3R3fcftfe#K Sfcttlf^ (2, 

2, 6, 6-fh7^f-/V-4~t: 0 ^y> ? /V) t/<^- 
ffot^- FT ^ ^5H*ft3ea#o*ftj6«*r«ffl 

[0 10 6] (^-f/^Acoiiig) 7-</v^S:j*^-t*5* 

stum ffi*^^e#©*ft*s«r*"c*>a. 

[0 10 7] *W«B*^*5V^Ttt, -hSaro^JBt*¥ tHJfe-e 



(12) 
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[0 10 8] #*Lv^*Jfc»»fc*5V^TH:, 7-</Wvffc; 

[oiio] £ h^&&L.\,^nMMmicte\,^xfc, 
fe§(^)W^jtv\ P««4cd K^A^t/^v^/P 
[0 111] 4*5, »9K7AH, r^vy^n— yvj 

SW± r^*pa— /pj 2: P£ttft5£ #9§iW 

#4*}C;io#£fflfg HftifJK^Aj tit. ^fhh(Du—;V 

[0112] T^-<a»feif vwsomm 
itAjn-cfcsfcfefc, *v ^ ^ /pa &$m-r z> k 

^AOffil^dr^ttLT K9A^ffite&aSo#-^i-l,\ 

-r^^^/PAcoff^fil 0 MJnfilltfcSri^it 
<, 5 0 j« mK±-e*>5 C t * i L< , ^b^jff 

;* L < tt 8 0 /z mJ^i, #^£P3: KlilOO/i mJ^± 

[0 113] £fc, T^>TA»6J¥bttl**L*^— hV^CO 

M2 00/imHK*)SriWSL< N Sbl^J 
b<». 17 0 vmZXTh&o 

[oii4] ^ ~ti£ vm^jjv^wm-rzWi 
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"ttJEft L"CjJrtt*>**0>:7 * /pa £M3ti-£ 
^Ti¥^l 5 0 'nm<DBR&7 4 /PASrSJitbfc^ ft 

[0 115] (3BE#) **WK«SjB#>r-f/vAtt, # 

[0 116] tt#*rfr5r£tc£!K «M*««Hfe6S|ej_k 
i"5 Q ^*^^^/PAT-^®#^^tTo^^^i+9 

fc^/PAftu I#M$rffi L t tftfti^iSWra 
20 [0 117] 7-<M<oE#H:, TO^-Y/PASr^L 
^^/PAj ©«tB^»IH»Kb*H9«b4VN»^^*> 

2&:7^/PA£V>5o Sfc. I»7-f^ttt % ^rCO^® 

<, *^47>f /PAo^ii-efcs^s^4<, ^^^> 
v\ 

30 [0 118] tt, «»7^/UASr*« 
Ufc«, -0.^^/PA^ffir^t L<«#tijL, -t<D«7 
-< ^ A ©S# Srfro T t i v \ 
[0 119] »7^/^^#t§*i£tLt^ 

^^^ti^^m^m^^tcm^k-^mw^^ 

40 [0 12 0] *^K^*5V^T«, n— /is&m^tcffimW 
LV> 0 n^/P4rffi^fc«S~«lM#^#{c»^ b 

[0 12 1] ^^PJO^^/PA^, — (ft®#^vf/PAcO 
/PAi: LTt>iv\ fcfcL. — ttMf* 

t&m h ti ^> <d x\ — ^ -< /p a 

50 ^4 7 W /P A*ffifg^# & <D"C#te*W"Cfc S 0 
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[0 12 2] mWJ^KSWO *«WlJi*5^5*B*^S«c 

a kit, 
[0 12 3] 
[*4] 

b _ logjWjw) 
logO 

[0 12 4] "CfeHSJxS. *«WCJ3V^-C, #*bV^ 
7 ^ /^0-«I#B|^tl»>iti^tti 0 . 4«TT* 10 
&<5o »*b<tt, 0. £ t 9»;i:b< 
H\ 0. 2BtTtf*5. S6>fc#*b<tt, 0. 15K 
Tt?fc5o *fcjf*t<»> 0. l«T-C&^o 

[0 12 5] *«^»**Si«"rS?5«h&. ^/W^O® 

# £ s * ft fc *s v ^ -c«i««j »s ^{st b^-r 

* y 5/ h-t-5*S\ ##atswfc^tt^#«<B* y 

[0126] »ftttoj»«raitt»flB^»^tcfi. mmz 
s£# ymM<nmm » lit fo <5 

[0 12 7] ««^»»SrW«l-r5*jfet UTtt, ±15 
ff4U«JfeMfi*^5,n5R^ £*©:frtt*SUS 30 

[0 12 8] Jlflcttfctt, 3S#KIB«rffl<i-« 

[0 12 9] J;9*(|c»K:B:«*.ri. K#KIH («*. 

/MHESBi) tt, ».4U<tt, 15 0 mmKTt 
ft> 9, iWtl<fl> lOOmmKTtfct), 40 
S4l<fi70 mmfilTtfe D , Wfcff * Kli50m 

mmtol) «9 , iDff*L<tt> 2 0mmHiTfc 

ga8if3\ 2 0mm-7 0mmtfc5 o 
[0 13 0] «*^*»S:ttW-rs**fei: LTtttfc, 
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[0 13 1] Tlsf—mmWfcZQftbtl&K—sl'ft? 

fiittf^ttfc^b^^o «*px. 

[oi 32] y ^ /u^<DmWMJ&&£-&mwfe^te> # 

JL<il T g-3 0°C~T g + 3 O^ttH-efcSo 
iOff*L<tt, Tg-20°C-Tg + 20°CTfo^ 
Sfefc#*b<W:. TgK±Tg + 20°CKWBlt 

i~< N ^fc, y^/uA&v— b^^/v^e 

[0 13 3] yuAOSE#f8F*tt. fiiStfiatet-5i3 

#k 1. H»d*6>3ffiFO*SH"T?3BW**ta 0 £9$?*b 
<ttl. 3fflF~2. 5ffiFT?fc5o Sb^»*b<^l. 
5 {^-2. 3fflF-Cfc5o 

[0 13 4] «»Tmtt#«B (A) fcj»Rr«tt»IB 
(B) tS:SuJebfc»*bv^a-&«&Hl::fl|«Eb, 

fSM#^r.i^§ 0 94L<tt, 1. 3{gl^_b. 

[0 13 5] *«K(-«t?S5E#^>r^^^«*tt. » 
*b<i*l 0/zmj&>fe2 0 J:0if*b< 
f±2 0 Mm^e> 1 5 0 Mm-efot), ^W4L<lt3 
0 Mm^fe 1 0 0 /z mre&So - tict <9 ffV^^^^^S: 
ESc^-t- *I#7^;^t LT2 0 0 /zmSrigi- 
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b<, l0 0tK±*J:5#4U\ $felc#4L< 
tt. 1 3 01C£t±-C*>a o if9^WWl«©±RW:#fc 

;2 5 0^TW4l<, 2 0 0tKT#i9ff*L 
v\ 

[0 13 6] *»WO3t*ffl^>f/u^<03fcj|K»a*tt % 

±9#SL<ttl%«T-T?fc* 0 S6fc#*U<J4, 
0. 5%KTT*5. 
[0 13 7] *»H©36*l7-f/i/AH:, 

tefflv>sri#-e#5 D 20 

[0 13 8] *J8«©36*ffi7^;VAtt N iEMJfcJ: 5 7 

mmjitimztizm^, ^mm^^^smy^/u^ 

*ai©SflFf4, 50dyn/cm»J:m ±RRttW 30 

8 0dyn/cmKTt*5Ci:#jfSU> B 
[0 1391 Sfc, **S<^**ffl7>f>rUA(DaffiK 

<*rfc-e#3 0 40 
[0 14 0] (^^r/i-A^ffl^) *55Wo*^7>f/v 

^mmz.mm^m^^^^x^ z> 0 
[0141] im&Hm-? * *»wo**«7 

l»ftl7^;^tttttfflt§ri^T^ 50 
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£**S"C*5 0 roJ:5ftfi* : 3 L fc*«Biz)7^;^8: 
[0 14 2] 

[0 14 3] <ff^SJ^jfe>rvy ^«^tt«[(Dtttt 
S;3*«t^ /WAff^H- (7^;^^5/^^r^^KG 
6 0 1 B*iWt^>f^B^- ^K3 0 0 1 A) Srft 

*M3 0 mm, 2 0 Omm^lM^ WLfc7>{ 

[0 14 4] <MX> J IS K7105-1981 

<D6. 4K«<7>*a^J:9jBi5eufc 0 
[0145] <3feRjSi!*> J IS K7105-19 
8 1 CD 5. Sffi^CO^fe^J: V) 5 5 Onm^Mffi^t 

[0 14 6] <¥ffi*lft^ffifflS>«imfll3te^*3tfttf 
(^^Sf3r:TFM-12 0AFT) SrfflV\ S'J^ 
SS5 14. 5nmT?»JtLfco 
[0 14 7] <***IftOffiffiJ|>««fl|5t^3fc3t*tf 
*»«s3r : TFM- 1 2 0 AFT) £:JBV\ 5 1 
4 . 5 n m<D«^«T?fitti6<?!>^!«tt#ttSrj||^L, 
nx, ny. nzlrtfe5o SUj&:7 >r (^If^SrjW^ 

W**iaoffitB3a = I (nx + ny) /2-nz | 
X d 

[0148] <B^*»>3K#»««f^3ftfc« % M I T 
B*S*Wlfc«i (FOLDING ENDURANCE 
TESTER) Di^ftffl U J I S C5016C 
mMLXM7£Vfz 0 «j£Ht % «1 5mm. 2 

0 0 mm. 5 0 ± 5 /i m^M^f ^7"^*tt 

/BU 1 3 5° Jf9 ftrf (R = 0. 3 8) (D^ffo 
fco *fc!l**C0MD«ttt, MD#ftfc:W5ft*ffci:# 

[0 14 9] <gi^#»«>ft»»f^gf»o^ 
Jy^mi^X J IS K7 1 2 8 (h7!>f-fe) 
aVNJHSLfco **3, WJett^fffrdS 5 0 ± 5 M mO 
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[0 15 0] <# 7 J I S 

[oi5i] KT»«^fot*«i^Mwr^pj 
[0 15 2] (»js«i) ^y^fytN-^/w^ 

*5 0^/V% N ^7^181 5 7°C) 6 511^ 10 
^ 7^ y h y ;^I#2 7ll%tk57^ 9 
p - hy^ • ^t^*S-S-ft 3 5SS&i$£r. WC**?- 

fc. 

[0153] oanflii) warn si« 

51-SJ«too, 2. 2f&Kl@#L*Lo Wbttfc^-f/V 20 

Acojf^fr bli2/im, — f 0 . 3 %. 

1*9 1. 6%. ^^7VA<^5p®^fp3^teffiH^5 nm. 

*"[pJ£>{ifB^f3:6 nm, J^^^fBjO^tB^^tf btel n 

TD^2 0 4[E|, 5ISe»SS*^ MDjfrfnJtfSl. 
1 2N/mm, TD^[rI^2. 0 0 N/mm. ^f^^fe 

/W»£rO. lkg/cm©IAT> 7-f ^M3m/^ 
[0 15 4] 5*-. #bixfc7>f^AW:, 

[0 15 5] (J**fc«l) »ift«1^7>r^Offi#Sr 

ff^tf b»5/im, — >f Xfi 0 . 3 %, 3t»Sifi*B 9 
1. 4%, 7-<;l/A(7)¥B^^ttftStt4 nms 7 4 40 

0{itS^f*4 nm, j?^^fp]C0&ffi^^t?b^ 1 nmJ^ 
T-C*>ofc 0 *fc. K^^^MD^TrI^ 4 [Hi, TDJ 
rRj^SEI^ ^ISdHMEHU MD^O. 7 9N/m 
m, TD*^0. 7 3N/mm, #7^fi»fi««l 

»bfc. 

[0 15 6] no* 5 in, #6*bfc7^^Att, 
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[0157] ORififcl 2 ) SBfftl l t ^««>»iiSr«rt 

otjftuii-t^i/^ Mcbfcfc<z>&i o o'c, smm 

ife^bfc^, 4 OmmfttJftBii: 4 0 OmmB^T^ 
>T4rfflv>T2 7 ottfWadb, :7^vi^£#fe 0 

[0 15 8] (IBM 2) KM|2©7-f^ft, 
3BfcV>To— /l/«-tt3E#*lCTl 4 2°C, ffi#n— /MB 
EB4 0mmtRSU B^JIft^O. 2 5fc44i 
51*100, 2. 0ffiF^5E#Ufc o 

[0 15 9] #^nfcy r ^^A^I5^^e5B2 Mm, 
^XfiO. 3%. 3teiHaBi*B:9 l. 8%, 7^;vA(7) 

HcOfrbttl nmKT, ***fi!^ffi*Bj6H:7 nm, ff 

fif§5£t*te, MD*W1. 2 9N/mm, TD^IbJ^ 

1. 8 7N/mm, ^7^»S^1 3 8°Ctfeo 

fc 0 r<£:7^/vj*£:Wf— — Srfflv^ ^-r:x5S 
«3m/^J^Hfc. ^rOfe*. 7 ^ /W^CfiJtL 
tt38£bJfca»ofco *fc, 7^;^^0. lkg/cm 

[0 16 0] rcDJ:5U:, ttb^/c^/uAte, 

[0161] (HJS^lj 3 ) mW * — /VMgE« 6 0 mmt^ 

«M£ U «*4>}f o. 3 o t * § «t 5 fcrtflW bo 

o, 2. 3«^®#bfcW^«^lffi^2i|^C*j£-Cffi 

[0 16 2] #bttfc^^/VA<DJ¥^tpbf*3 Mm, — 
-YXiiO. 3 %, 3fc*K8ii*B: 9 1 . 5%, :7^/vi*o 
5F®^[RK^&teHB5 nm, 7 4 /VA(D¥ffi*ft0>Cfcffl 
^(Dfrbtel nmJ^T, J»**lfilO(fcffiita:8 nm. ff 

Stft^ttMD^lRl* 5 7HI, TDZfrft^l 8 0[Ek 318: 
MD^^l. 3 1N/mm, TD*l6l# 

2. 13N/mm, ^7^M*il 3 8°Ctfco 
fc 0 Z.(D7 4 fr^^^^— ^7^-Sri^-Cs ^^f>-3$ 

f±384bft36*ofc 0 4fc. 7^;VASr0. lkg/cm 

/c 0 -^cd^, ^-Y/v^fciiJ^ttiS^bftd^ofco 
[0 16 3] c©i5fcs #btufc^^/VA^. 

[0 16 4] 0t«S«2) KifiW2 07>r/^Sr3aE#* 

*tf b {* 5 fx m, — r xrt o . 3 %, *aaiis*»4 9 

1. 7%, ^^/VAc05p®^fR](Df4ffift^5 nm. ^-f 
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(DmS^fe 4 n m, «*#fflO(fcffi*0>tP ft 1 n m ^ 

W7@, Zm&M&m^ MD^O. 7 7N/m 
m, TD^^O. 7 5N/mm, 

[0 16 5] r.cDJ;5Mc, ^btlfc^/l^f^ 

[0 16 6] (J£«0J3) »Jt«2©7^/^^|BftL 
3I#«v>Tpi-/HSE— Hfc3ag#*^Tl 4 2°C, m 

5 0fc*5J:5fcfW«lLoo, l. 9fgWffi#Lfc 0 
[0 16 7] #btbfc^^^A^j$^t?^^l 2 Mm, 
MXliO. 5%, 5fe|*@J§^te9 1. 6%, 
^¥ffi^ftO{iffiMte5 nm, 7^;UA.(D5£ffijj\*)(Dl\L 

W^^^i^MD^rp]^ 3 0 0, TD^l 7 10, §| 
Sefif^fl, MD^IrI^O. 7 5N/mm, TD*rfpJ 
8 4N/mm, #7^fi8i|fil 3 8t"e*)o 

tt*4L4^ofc 0 Sfc, :7>r/W*S:0. 1 kg/cm 

[0 16 8] ^cdJ: #6>ixfc7>r^^«:, 

[0 16 9] (»Jtt«3) «3ft«2fc33V^ ^y^f 
^fcN-*?vWWS K^fcj|ES55S*m^ft: (N- 

7t) £7 0fi*S$£:, 7^yn=hy;V©4i#2 6 

0SSSI5 (I/Pit=2. 4 6) fcLfc«^ttBIC*tt 

[0 17 0] (§£lfi«4) »JS«2 07-f /PASr, 9I« 
SBcV^Tn— 1 4 2°C, ^ffi 

5MiLoo, 2. l#|cJE#Ufc. 
[0171] »bttfc^-</VA<^ff*tpP>tt2 Mm, ^ 
-TXftO. 3%. Mil$fi9 1. 3%, 7^;l/AO 
^B^ft^ffitBilteS nm, 7 -f /^(^ffilfrftOfltfB 

MD*|r|#6 4®, TD^^l 9 10, 3ISe»8LK 
tei, MD*rfiJ*Sl. 2 7N/mm, TD^ffRjj&Sl. 8 3 
N/mm, ^f9^te»a*ttl 3 8°CT&ofc 0 :07 
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[0 17 2] roi: 5fc. #^^fc7^^A^ JP^ffi 

[0173] (^t£^}J 5 ) jt#P — /vmtgi 1 0 0 mm 
fcjRS U iB«4>Jt»tf* o. 3 5 bf£%> J: 5 icffitp Lo 
10 o, l. 9ffiFfca#LfcJK^«t*J6«4 ilWC*jSfe^iC 

[0 17 4] Wttbfc^-f/l-AcOAP^tf bf*3 ^m, ^ 
Xfi 0 . 3 %, 9 1. 2 %, 7 >f /I- A <£> 

W-ffijufaVGLmm-tG nm, 7 >f /^AcD^®^f^cofiffi 
^CDfrbtelnm, J*:**rft©tt*B36«:8-nm, J¥^;tf 

MD#[pJtf5 5 3EL TDWl 8 5 HI, 

ft, MD^IfiliSl. 2 3 N/mm, TD^IrJ^I. 8 4 

N/mm, ^/^^te^it^l 3 8°CT*&o7t 0 ^(D^ 

[0 17 5] roi 5*-, ^btifc? j /i^te, J¥^*t 
[0 17 6] (tt«094) »5t0S3O^>f/UASrM#^r 

30 ^tffetts /im % -^-rx^o. 4%, %mmmm\$9 

0. 9%, 7>f/WA©spa5*lRj<Offiffilltt4nm. ^^f 
/^^(DW-mJjfa&feW^t? bttl nm, i¥^*rpj(^{i 
ffii^5nm, J¥^*ft<^ftH<Dtr Wt 1 n m"Cfco 
fco iIS^MD*(S]^5[El, TD^fpJ^6 

tH, 5ISHK»afc«tt, MD*Wo. 7 5 N/mm, T 
D^fpJ^o. 7 7N/mm, tfrXfe&MMtt: 1 3 8 <C 
^fcofco SSi3<Z)7^/^^ T?;* y ^ h L 

40 [0177] rcoi:5{c N 

[0 17 8] (M5t^J4) ^y^r^iN-^f;ww 

i5 O^e/i-%, ^f5^(B^a*l 5 7°C) (D^Sr^v^fc 

[0 17 9] (tmms) »3S«U4C0 7-f/VASrfflV> 
T, ffi#«*Sr 16 0^ ffi#n— /uraEEffllSr4 Omm 
teRJSL % mWJ>mk#0. 5 0fc45i5K(BlPLo 
50 o«#Ufca^Ht3Wl«2 iBC*ttt?«#7-f^t 
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[0 18 0] Wbttfc^^/V^^JP^tf fe^l 0 fi m N 
~fXf±0. 5%, *«BSJ1*H:9 0. 8%, 
^¥SJf]^efii(illnm, ^^/v^co^ffi^r^co 
fit! sH^tf6tt8 nm, ff^^fa^ftti^te: 5 3 8 n 

fc, ilt»(iMD*fi^3 2HI. TD*WU 8 3 
Ek 3ISe*3fi*tt, MD»0. 7 8N/mm, T 
D^ffa^2. 1 8N/mm N jtf9^<E»«*ttl 5 7°C 
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:tc«jxtt#*L*a>ofc. :7^/i^£r0. 1kg 

Ito 

[0 18 1] ~<D£?{C, fthtltf? J 

[0 18 2] ElT©*l*5it«ft2lC. ±E#3Wfc«*5 

J: IttMRW ^sa b X *-T o 

[0 18 3] 

mi] 







mmmz 




**«4 














ttal flal o 




p-jb 
*-« 


p— ;i/ 

*st — 


p — ;i> 

a-* 


P — )V 
»-tt 


P— ^ 




2 5mm 


40mm 




15mm 


lOOmrn 




2.2^ 


2.0fg 




2. 


1.91S 




0. 15 


0. 25 


0.30 


0. 08 


0. 35 




2*tra 


2itm 


3 ji,m 


2 Aim 


3 £i m 




0. 1% 


0. 2% 


0. 3K 


0- a* 


0. Oft 




91. 6X 


91. 8S» 


91. 5X 


y i . o/o 


5# 1 . Z7fc 




5nm 


5nm 


5nm 


5nm 


onm 


TT7 r?5i "tr HtI /T^ 
T- ^3 |P| VJ 


InmlUT 


InmtlT 


InmttT 


lnm 


lnm 




Gnm 


7nm 


3nm 


7nm 


8nm 




lnmiUT 


1 nmUT 


1 nmlUT 


lnm 


lnm 




54EI 


630 


570 


64@] 


53E 


BftftWTD 


20413 


1770 


1800 


191 Ee! 


1850 




1. 12N/mm 


1. 29N/mm 


1.31N/mm 


1.27N/mm 


1. 23N/rnrn 


31 TD 


2.00N/mm 


1 . 87N/mm 


2. 13N/mm 


1.83N/inm 


1.84N/nm 




138<C 




138*0 


138°C 


138^ 


hewn 








fel 

















[0 18 4] 



[*2] 
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J±f5<5iJ2 




J-L 1x17(1 4 


irtfxwJ 5 




SWJ 1 


Sit0"j2 






StSIH 4 








□ — )L> 

lib 













1 200mm 




40mm 


m<*mm 






1 GMl 
I • 3 Icq 












0. 50 




0. 50 




Su m 


Sum 


12/zm 




10/zm 


MX 


0.3* 


0. 3X 




0. 48 


0. 5X 




91.4% 


91. 7% 


Q1 K¥ 


nn no/ 


90. 8^ 




4ntn 


5nm 


5nm 


4nm 


1 1nm 




InrnJiTF 


IntnlUT 


InrnJUT 


1nm 


8nm 




4nm 


4nfn 


7nm 


5nm 


538nm 


6> 


Inula T 


lnmtiT 




lnm 


3Snm 


Haas»MD 


40 


5 IS 


30E1 


OlEJ 


3Zigj 




50 


70 


17113 




183HJ 




0.79N/mm 


0. 77N/mm 


0.75N/mm 


0. 75N/mm 


0.78N/mm 


SISSfiSBiSETD 


0. 73N/mm 


0.75N/nim 


1.84N/mm 


0. 77N/nn 


2. 18N/mm 






138^ 


i38"c 


13BTC 


157^ 



























[° 1851 *i#t5t ii-J; 5, 7-f^©#v* J Mtfta» §| 

tli^* 5, ^Pf^^ 7^^»mti^ stt«**amj»os&#*« 
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